Aerobacter aerogenes initiates the catabolism of myo-inositol by the action of a series of enzymes inducible by this hexitol (1) (2) (3) (4) . This catabolic pathway leads to the eventual production of dihydroxyacetone, acetylcoenzyme A, and carbon dioxide (3, 4) and thus enables the organism to utilize myo-inositol as the sole source of carbon and energy for growth. The enzymatic steps involved were elucidated by using a mutant, designated Cl, which produces the enzymes constitutively. This communication describes the isolation and some properties of this mutant.
Isolation of mutant Cl. The procedure employed, adapted from that described by Lin et al. (5) for producing constitutive mutants for carbohydrate-catabolizing enzymes, was briefly as follows. Cells of wild-type A. aerogenes 35 (3) were treated with ethyl methane sulfonate, diluted 10-fold into salts-glucose medium, and allowed to grow at 37 C. After appropriate dilution, this culture was spread on tryptone-yeast extract-tris(hydroxymethyl)-aminomethane-agar plates (5) . The colonies that appeared upon incubation of these plates were sprayed with a solution containing myoinositol (10%, w/v) and chloramphenicol (0.3%, w/v). After incubation at 37 C for 30 min, the plates were sprayed with a solution of triphenyltetrazolium chloride (4%, w/v) in 1 M potassium phosphate buffer, pH 7. Colonies that became red were putatively constitutive for inositol dehydrogenase, the first enzyme of the catabolic pathway. Cells from one such colony were purified by restreaking and single-colony isolation. This isolate was designated Cl.
Inositol dehydrogenase and ketoinositol dehydratase levels in mutant Cl. The specific activities of inositol dehydrogenase and ketoinositol dehydratase, the first two enzymes of the pathway (3), in extracts of cells of mutant Cl grown on different carbon sources are presented in Table 1 . Both enzymes are produced constitutively during growth on a variety of compounds; the highest enzyme levels are formed on L-histidine and the lowest on glucose. The specific activities of the enzymes in histidine-grown cells of strain Cl are nearly three times as high as those in wild-type cells fully induced with myo-inositol. The very low enzyme activities in glucose-grown cells show that the enzymes, despite their constitutivity, are still subject to catabolite repression. Ribitol and glycerol also markedly repress enzyme formation, although to a lesser extent than glucose. Interestingly, inositol, when present in addition to histidine in the growth medium, exerts considerable repression even though it is the substrate for the catabolic pathway.
Derepression of the entire enzyme sequence. The data of Fig. 1 show that histidine-grown cells of mutant Cl readily oxidize myo-inositol and 2-ketoinositol, the product of dehydrogenation of inositol (3), and produce carbon dioxide in an amount roughly equivalent to the oxygen consumed, even when enzyme induction is prevented by the inclusion aMutant Cl was grown at 37 C in salts medium (7) supplemented with the substrate indicated at a level of 0.2%. Cells from exponentially growing cultures were harvested, and cell-free extracts were prepared and assayed for dehydrogenase and dehydratase at 25 C as described by Berman and Magasanik ( of chloramphenicol in the system. The oxidation of 2-ketoinositol suggests that an enzymatic step(s) subsequent to the dehydration of this compound functions in cells of strain Cl. More significantly, the liberation of carbon dioxide shows unequivocally that, during growth on histidine, mutant Cl also forms constitutively enzymes responsible for the cleavage of the cyclohexane ring of inositol and for the release of one of the carbon atoms as CO2. The enzymes appearing after the dehydratase in this pathway had not been identified when mutant Cl was isolated, but subsequent work (1-4) has established that at least four other enzymes are involved in converting inositol to glycolytic intermediates and CO2 and that these enzymes, like the dehydrogenase and the dehydratase, are all indeed derepressed in strain Cl. As shown in Fig. 2 , it appears that the dehydrogenase and the dehydratase are subject to coordinate regulation. It is worth pointing out here that the screening procedure employed for the isolation of mutant Cl required only the dehydrogenase to be constitutive (5) (7) supplemented with L-histidine as carbon source were harvested from the logarithmic phase and were washed and suspended in distilled water at a cell density of approximately 5 x 109 cells/ml. Oxygen uptake and carbon dioxide production were measured at pH 6 and 37 C by the Warburg manometric technique (8) . The reaction mixture (2 ml) contained 1 ml of the cell suspension, 3 Mgmoles of myo-inositol (A) or 2-ketoinositol (B) as substrate, and 100 Ag of chloramphenicol to prevent any enzyme induction during the incubation. Symbols: 0, oxygen uptake; A, carbon dioxide production. 
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a Salts medium (7) supplemented with the growth substrate indicated at a level of 0.2% was inoculated with mutant Cl or wild-type A. aerogenes and incubated with shaking at 37 C. The course of growth was followed by determining the optical density of the cultures in a Klett-Summerson photoelectric colorimeter using filter no. 42. the wild-type strain. Moreover, it is noteworthy that, the greater the extent of derepression of the inositol-catabolizing enzymes on a given substrate, the more slowly mutant Cl grows on that carbon source in comparison with the wild-type strain. Thus the growth rates of the two strains are most divergent on histidine and virtually equal on glucose, which almost completely represses the enzymes. The gratuitous synthesis of as many as six enzymes at a high level appears to impose a strain on the biosynthetic machinery of the cell, severe enough to be reflected in a marked retardation of the growth rate. Furthermore, even when the operation of these enzymes is essential, as when inositol is the growth substrate, the constitutive mutant apparently makes the enzymes at an excessive level that significantly retards growth. An alternative possibility is that the high level of enzymes formed in strain Cl causes an excessive degradation of the myo-inositol present in the cell as a normal constituent. However, the finding that mutant Cl grows appreciably more slowly than the wild-type strain even on a medium containing a plentiful supply of inositol (Table 2) would seem to weaken this explanation somewhat. VWhatever the real mechanism, these results demonstrate clearly the importance of the catabolite repression phenomenon to cell economy and to the survival potential in a competitive environment.
